ABSTRACT Food selection by fishes is an important piece of information for modeling food webs in aquatic ecosystem. Monthly collections were made over a twenty-four hour period between October 1995 and June 1996 to examine the feeding selectivity of the zabaleta anchovy (Anchovia clupeoides) in the coastal lagoon Cienaga Grande de Santa Marta, NE Colombia. A total of 4,389 specimens were collected, and the abundances and weights of the stomach food items were compared with similar measures calculated from samples obtained in nearby habitats. Our results indicate that the zabaleta anchovy is planktophagous, actively selecting copepods and detritus throughout the year. Individuals also exhibit positive selectivity of fish eggs and crab zoea on a seasonal bas~s and at different times of the day. This species avoids cyanobacteria, diatoms, and rotifers most of the year and during most of the day and always avoids copepod nauplii, polychaete larvae, and cladocerans. It seems that selection and avoidance of the food items by the zabaleta anchovy is due mainly to its preference for prey over 125 11m.
INTRODUCTION
Selective feeding by fish means the preference or avoidance of certain available food components (Berg, 1979) . To assess selectivity, two factors should be considered when examining food habits of a species: preference for given food types and availability of potential food items. By taking these factors into account one can examine the prey selectivity of a species (Prejs and Colamine 1981) . Selectivity is defined as the ratio of the proportion of a given food item ingested to the proportion of that food item in the surrounding habitat. Selectivity depends heavily on the behavior of the predator and prey species (Caddy and Sharp 1988) .
Predators may directly impact prey populations, which may in turn influence predator populations (Levin ton 1995) . Consequently, the alteration of a single predator-prey interaction has the potential to alter the structure of an entire community (Greenstreet and Tasker 1996) . Abiotic factors may also play an important role in determining selectivity, since these factors may influence the distribution of potential prey. Periods of targeted feeding important to a population often coincide with a large influx of potential food (Nikolsky 1965) .
The engraulid, Anchovia clupeoides (Swainson 1839) is an important fish to the pelagic food web in the Cienaga Grande de Santa Marta (CGSM), Colombia (Duque and Acero 2003) . The CGSM estuarine lagoon system is located on the Colombian Caribbean coast,
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and it is part of the exterior delta of the Magdalena River (Figure 1 ). To the east, the CGSM is surrounded by the lower hills of the Sierra Nevada de Santa Marta, which reaches an elevation of about 5,800 m above sea level. From this region flow three main rivers that drain into the CGSM. The lagoon is separated from the Caribbean Sea by a barrier island, Isla de Salamanca, and is only connected to the sea by a 200 m wide opening called "Boca de la Barra." To the west and south, the lagoon borders the Magdalena River muddy plains (Wiedemann 1973 , Cosel 1986 , Botero 1988 , Botero and Mancera 1996 . The CGSM, with a width of 450 km and a mean depth of 1.5 m (IGAC 1973) , has historically been the primary region targeted by local fishermen along the northern coast of Colombia (Santos-Martfnez and Acero 1991). Species targeted include shrimp, oyster, crabs, and various fish species (Santos-Martfnez and Viloria 1996) . The main objective of this research was to determine the feeding selectivity of A. clupeoides, a key species in the trophic complex of the pelagic zone in the CGSM.
METHODS
Monthly sampling trips were made between October 1995 and June 1996 to the CGSM. During each trip, samples were collected every three hours during a twentyfour hour period, resulting in eight samples per trip. Fishes were collected using a 150m long and 2m deep nylon monofilament gill net. Mesh sizes were equally distributed between 1.27 em and 2.54 em, following the experimental fishing methodology of Rueda and Mancera (1996) . To estimate abundance and biomass of the plankton groups in the fishing area, we collected plankton samples with a suction pump. Eighty liters of seawater were pumped and filtered through 250, 125, and 63 ~m sieves. In the laboratory, fish samples were sorted into 5 mm size classes, and the total weight (g) and frequency for each size class was measured. Stomach contents of each individual were removed and passed through 250, 125, and 63 ~m sieves. Using a microscope, the stomach contents of A. clupeoides and the plankton samples retained on each sieve were identified into large taxonomic groups and the total number of each group was recorded. All stomach and plankton fractions retained by the sieves were dried for 24 hours at 60°C and weighed (g).
The percentage composition by number (Windell and Bowen 1978) of the ingested food by A. clupeoides 22 and the potentially available food (plankton samples in the fishing area) was calculated as:
where %N is the percentage composition by number, n is the number of food items or plankton of a given taxonomic group in a given stomach or water sample, and N equals the total number of food items or plankton in the stomach or water sample.
The selectivity of a given food item was estimated using the logarithmic version of Shorigin' s index (Berg, 1979): where S is the transformed Shorigin selectivity index, %N 1 is the percentage composition by number of the ingested food, and %N 2 is the percentage composition by number of the plankton in the fishing area. If S > 0, the item is being actively selected by the fish; if S < 0, it is being avoided. Calculations of percentage compo-sition by weight of the ingested food (mg) and the potentially available food (mg/1), and its respective selectivity, were also conducted as above.
RESULTS
Ten planktonic groups were ingested by A. clupeoides. The comparison of the percentage composition by number and weight is presented in Figures 2a  and 3a . Annual means of Shorigin selectivity index suggest that A. clupeoides selected copepods, fish eggs, detritus, and crab zoea (Figure 2b ), whereas individuals avoided cyanobacteria, cladocerans, diatoms, copepod nauplii, polychaete larvae, and rotifers.
However, there were some slight differences in selectivity and avoidance of the food ingested by A. clupeoides when the annual mean is compared with calculations by morith and time of day. Cyanobacteria, diatoms, and rotifers were selected in some of the months of the study, and crab zoea were avoided in October, January, and April (Table la) . Moreover, the same food items were also selected and avoided at different times of the day (Table 1 b) .
Results of percentage composition by weight suggest that most of the food ingested by A. clupeoides was dominated by individuals larger than 250 ~m (Figure  3a) , that consisted primarily of copepods. According with the annual mean of Shorigin's index by weight, A. clupeoides selected items larger than 125 ~m and avoided items between 63 and 125 ~m (Figure 3b) . The weight of the food items was recorded only during the last seven months of the study (December to June). Shorigin's index by weight suggests that A. clupeoides selected items larger than 250 ~m, avoided some items between 125 and 250 ~m, and avoided all the items between 63 and 125~m (Table 2) .
DISCUSSION
Many physical and biological factors affect the selective behavior of fishes, but the most important are the movement and the size of prey (Leong and 0' Connell 1969 , O'Connell 1972 , Angelescu 1982 . Engraulids typically feed either by filtering prey items from water or by actively capturing prey. Choice of prey capture methods is determined by both the density and size of available prey (Leong and O'Connell 1969, O'Connell 1972 ). The predominant mode of feeding utilized by a species is important in determining the energetic needs and trophic level of the species as a whole (Blaxter and Hunter 1982) . It seems that in the CGSM, A. clupeoides feeds during the day and night by active predation on preferred prey items, such as copepods and fish eggs. This may be driven by the annual availability of these prey.
The presence of detritus in the stomach of A. clupeoides appears to be accidental, and individuals may be unable to sort it from larger prey items due to its small size and high abundance in the CGSM. Leong and 0' Connell ( 1969) suggested that engraulids cannot avoid detritus due to the nature of the filtration mechanisms b. TABLE 1 Shorigin's feeding selectivity index ofAnchovia clupeoides by month (a), and time of the day (b). Abbreviations for taxonomic groups are: copepods (Cop), detritus (Det), diatoms (Dia), rotifers (Rot), fish eggs (Egg), crab zoeas (Zoe), copepod nauplii (Nan), polychaete larvae (Pol), cyanobacteria (Cya), and cladocerans (Cia). There are blanks when the specific planktonic group was not found in the fish stomachs at a specific month or time of the day. involved. Whitfield (1980) reported that fishes are able to digest bacteria and fungi associated with the detritus, suggesting that detritus may enhance the nutritional quality of their diets. Evidence that engraulids prey directly on primary producers may help to better explain the high productivity of this family in general (Blaxter and Hunter 1989) , although A. clupeoides is typically thought to be a secondary consumer in the CGSM. On the other hand, Hobson (1968) reported that engraulids are capable of efficient feeding during the night and that the visual acuity of both predator and prey may be largely underestimated. We believe that A. clupeoides feeds by active hunting regardless of the season and time of day.
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